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First data from module. As no clock is available
directly from module firmware/software
modification was required

« Stefano provided a way to output clock
directly from FPGA

* This solution discards BUSY signal of
FPGA, requiring some tweaks to
acquisition process

* First data only from chip 0 as reading both
requires some modification to readout
software (almost complete)

Collected ~18k events overnight, have some
issues with FPGA freezing - data taking
randomly crashes after some time (4-6 hours).
Similar issues in test beams, suggested fix is to
run FPGA via direct ethernet connection to PC,
but another NIC is required to do that.
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Clock and trigger signals
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Timing acquisition with modified firmware works!



ToA Distribution

ToA distribution (all pixels)
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but more statistics is required.
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Timing resolution [ps]
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No meaningful results yet as statistics is too low.
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Effects of disconnected bond wires?
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Chip 1 has two defective pixels + multiple noisy ones

that need to be masked.

SCurves [Chip0]
>
o 1 1 —
= L f
o | i
3] r 4
= L
.|J0'8,
0.6
0.4-
0.2 I
L i /
Ol el T R ST B S
24 26 28 30 32 34 36 38 40
Amplitude [pulser DAC]
Noise map
= Fo7 calas o7l ds . o7 07107 aslo7 or . 0s! d_noise_map
e 14;5 07 08 07 08 07 u. 07 07 08 o8 o0s os of ENMFES 229
= Meanx  6.565
los uJ. 07 07 08 08 08 08 07 08 08 07 08 Ol poany 7519
12;; 07 07 07 08 06 08 07 07 o7 u7. 08 o5 o StdDevx 4.334
. StdDevy 4.384
1006 06 06 07 08 07 08 08 07 07 08 08 d =
105, .. B 7 oo o[l - ) (072
Fos o7 [o4] 05 0s o0s os 08 o7 o7 o8 ©
8L 0.6.2
[o7 o7 os 08 o7 os o)
6_.17 07 08 o7 0o 0s 08 07 052
08 07
08 07 0_4
0.3
2

12 14
column

6 8 10

y

o
e}

Efficienc
o Y L s e s B T

0.4

0.2

9

et AW
22 24 26 28 30 32 34 36 38 40 42
Amplitude [pulser DAC]

Noise map

noise_map
Entries 225
Mean x 7.597
Mean y 7.026
Std Dev x  4.385
StdDevy 4.208

Q.

10 12 14

column




Tuning issues
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Was able to tune module to 4.6
fC. Must use 6 fC now for stable
operation.



Summary
First timing data from hybrid (Chip 0 only)

* Modified firmware works, can extract clock from FPGA to use as a reference

— Clock jitter contribution must be calibrated with test board runs (compare
timing from interface board / FPGA)

* Some acquisition software tweaks are required to take data for both chips
enabled (busy no longer available, data handling)

* Data taking is not stable over long periods of time (possible networking
ISsues)

— A dedicated network interface for FPGA would help according to previous
experience from test beams

* Disconnected wires on module - fix required?

* Tuning issues, was able to tune chips to 4.6 fC now stable only above 6 fC
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